after RTA at 900 °C to the presence of Eu 2 Ti 2 O 7 structures, as shown in Fig. 4 (b) . Fig. 4 (c) illustrates the O 1s spectra-with appropriate curve-fitting of peaks-of the Eu 2 Ti 2 O 7 films after RTA treatment. The O 1s peak intensity corresponding to Eu 2 O 3 decreased upon increasing the RTA temperature, whereas the O 1s peak intensity corresponding to Eu 2 Ti 2 O 7 increased accordingly. Fig. 5 shows the pH-dependence of one group of C-V curves for the Eu 2 Ti 2 O 7 EIS device annealed at 900 °C. The inset of Fig. 4 depicts that the pH sensitivity of this EIS device is ~59.03 mV/pH. Fig. 6 displays the drift characteristics of the Eu 2 Ti 2 O 7 EIS devices annealed at various temperatures and measured in solutions of pH 7 for 12 h. The Eu 2 Ti 2 O 7 EIS device annealed at 900 °C exhibited the best long-term stability (slope=0.586 mV/h). Fig. 7 reveals that the hysteresis voltage of the Eu 2 Ti 2 O 7 EIS device annealed at 900 °C had a small hysteresis voltage of 2.8 mV in the pH loop of 7→4→7→10→7. In this study, we proposed to use a disposable PNIPAAm as an encapsulating enzyme material. Making use of the phase tunable characteristics, a bio-recognition element can be easily loaded onto, and removed from the surface of a transducer. To demonstrate its feasibility for biosensing application, creatinine deiminase-containing PNIPAAm suspension was prepared and loaded onto the surface of an Eu 2 Ti 2 O 7 EIS biosensor. Fig. 8 presents the change in response voltage of the creatinine deiminase-immobilized Eu 2 Ti 2 O 7 EIS biosensor plotted with respect to the creatinine concentration. Based on the calibration curve, the sensitivity of this biosensor is 43.21 mV/pC creatinine in the creatinine concentration range 10 -1 -10 -6 M.
Conclusions
We developed a disposable PNIPAAm film as an encapsulating enzyme material based an EIS device prepared from high-κ Eu 2 Ti 2 O 7 sensing membranes. The Eu 2 Ti 2 O 7 EIS device annealed at 900 °C exhibited an optimum pH sensing performance including a high sensitivity (59.03 mV/pH), low drift rate (0.586 mV/h), and small hysteresis voltage (2.8 mV). In this study, we used the phase tunable properties of a thermosensitive PNIPAAm material to encapsulate enzyme molecules, making the loading and removal of an enzyme/polymer film on a transducer easily. The Eu 2 Ti 2 O 7 EIS biosensor could detect creatinine with reasonable sensitivity (43.21 mV/pC creatinine ) in solutions containing creatinine at concentrations in the range 10 -1 -10 -6 M. References 
